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FIT QUALITY ASSURANCE TEAM
DRAFT
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GROUND WATER PATHWAY

Ji] Measured revel or Evidence of Release

Descr:l substance(s) and nature release:

TCE, rfcuuo besrzerne R

Describe method of neasﬁrement or observation:

E Depth to uifer of Concern féo-\f,{ﬁ /4% M-/ W-zmc,,z

Describe/name aqu:lfer of concern:
Why is above aquifer of concern? ﬂ’%ﬂfbj '
Depth and how detemined,; including sourcé,é : W pa gﬂ&/ A A u »

Net Precipitation

Ret pfecipi’tation,a‘nd how determined, including sourcefs):

Premeability of Uns,afurated Zone

Soil type(s) in unsaturated zome:

Premeability and how determined, including source(s):




.....

E] Ccmtainment , | .

Hethod of waste: management (e Be» surface 1mpomdmen:, 1and£111. ete)
of extreme case: .

-

"Describe basis for sel’ec_tihg extreme case:

Descr:_l'be'method'(s) of waste or leachate containment for above extreme
- caset

Cite source(s) of information:

~ Physical State

Physical state of waste and source of information }7,,“& ) w[w&'

Persistence

Most persistent compound subject to transport via ground water: ' '
& ) Twc-hw hexacA/Mo—cyc/oLMf - ref3; Tedb 3

Basis for selecting cogpound, including source(s)

Sasis for selecting persistence ratitig score:

Toxicity/Infectiousness

'Five most tox:lc materials sudbject ‘to tramsport via ground.water and

$ax or NFPA level for each:




.
s
.....

Cite source(s) of information indicating toxics present on site:*
Infectious. mter‘iala present on gite and source(s) of information:

Basis for selecting CDC élass:lficatiou of infectious materials:

J7] Total Waste Quantity

Total waste quantity present, including unit. of asurement (e.g., .2/! oo0 75%
tons, cubic yegds, drums): a—-ﬁ ?s

Chma/fv!?:% l/ea)s * Chegcee D,sfp;d ‘!/ Hookreor i1 Lwe Gmafla_./ﬁ ‘'
Auvged V1920 26 7
Basis for esgimasting or computing quantity. including source(s) of

information:

E Ground Water Use

Use(s) of aquifar of concerneand source(s) of information: e L&%

Distance so Nearest Well Downgradient M;Z*";

Distance to nearest well downgr ien:. WZ )
e -. ‘Z M/M %p M{EP] M FPI-W‘ Wﬁ%
How was downgradient direction(s) established, including source(s)

¢ of information: A/: IM M ,&{ “'Z(‘ z M/az
How was dist‘ance determined?: M‘fr

. Is nearest bu:uding known to be using ground water? Source of
information: .

Bof Hallurt_ - Mﬁ“ o/mﬂjzb CoANFE 2~ 228 515




......

s \ " N _‘.,,-3(\"
. S s

Is nearest well known to be drawing ftom aquifer of concerﬂ? Source
of 1n£omation.

Population Served by Ground Water Within 3-Mile Radius

Population served with 3-mile radius: ~Mo*E Lw».

How was population counted or computed, including source(s) of

- information:

-

Is population lmown‘to be served by aquifer of concern? Source of
information: S e
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SURFACE WATER PATHWAY
I Measured level or Evidence of Release

Describe substances and 'nature oi release.

rmmam b&ﬂzm W:ckmaf e—ne d‘cﬁ/uotenze«e

beuzena \nexac Llwde

Describe method of measurement or o servat:lon.

M%W 5/“// ‘pﬁ‘fzz

- [2] site. s:.gge and Terrain

Computation of slope and description of po:lnts of measurement:

Cite source(s) of infoma-tion (topo'maps, ete.):

1-Year 24-Hour Rainfall

Amount of ta:[mfali and source of informationm:

Distance to.Surface Water

Distance and description of points of measurement:
Cite source(s) of information:

Flood Potential

In what flood plain, if eny, is the site located?:

Cite source(s) of information:




m Containment

sc asis for selecting gxtreme w;ste mana ement case: 4“’”"/ Mq,
neribb‘.imfw“slﬁg ast g
R g @..,4

—~ Describe method(s) o£ wasté or Ie%:ate containment for extreme case.
253?@) /M@M&M Wm%,ﬁbt
‘Cite source(s? of information: <. .{Urm“"‘/é 1‘7““‘/ M/&nz‘
mf 3

' Surface Water Ué_e

Cri tical Habitats

Locat:lon and descrétpiﬁn of dovnstr ctité&abitat f any:

ot G Dl ek bl rerallin Zoim i, fik

Distance and description of points of measurement:
Cite source(s) of information:

Population Served By Surface Water with Water Intake Within 3 Miles .
Dowvnstream from Site c,'{)/ o M"a;wu Fett 7700 peeple

Population served by water intake(s):.

Is surface water within 3 miles in a tidal estuary?:’




Description(s).and location(s) of intake(s) and: corresponding
population served by each:

‘Bow vﬁs population counted or computed?:

Cite source(s) of water-intake and population information:

......
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" Reactivity

AIR PATHWAYS -

Evidence of' Release

Describe contaminant and. ‘monitoring which teveal that background
levels have been exceeded?: ,uf ¢

G}»ﬂﬂsigaAShu\.d\fﬁﬂd“ﬂv(hna53--3~uan~.OAeruu:}-cuv\.dﬁ;g;;‘lj‘*‘
Comad TrSgnes Tasta g - Beseonall TTvemafe LI
oam&r“5=>-'=--n-44-a~wv“‘,¢ja. vuSEQJLL..Skan-a‘.(}o.Lac:Jiuvtu;)
Cite source(s) of informationm: /\4 ¢
?Tﬁrganeashb»4aiflaﬁlil smeloadat ‘QﬁLi“‘JEFV‘Nyt:»5un\333;audklan~3§
SU RN AN -\ YRS, S DY M Mﬂb—:’
SRy o amwmz&.,..., amd Shans
Physical State/Volatility

Physical state of waste and source(s) of information: W

Vapor pressuté of waste and source(s) of 1nf‘omat‘:l‘o‘n:‘

Reactive substances and source(s) of infomfiou:,

NFPA level for each and basis of ééIe;tion':

Incompatability

Incompatible substances vih:lch are present and source(s) of information:

Basis for sélecting incompatibility scoreé




Lty

B Distance to Nearest Population N Lo .

Distance and description of o:lnts of peasur te

: AnauEZ%; ] gzana434 A rsigy A
QM"" ﬁmlfiwf %MZMM%@“/LC
. ‘/q’.*x‘

Cite source(s) of infomatiow

Bdv Cepdlm

Population Within 1-Mile Radius

Population and how counted or computed. |
' 7\Q,oeo -

'

_:_c:lte source(s) of information‘:v

I.and Use

Location and type of ‘detefmi_n_ing land use: W s ?/L ”&4 o

D:létanc'e to det'ermiﬁ:lng, land use: L"‘{' m&

Cite source(s) of infomtion. BR M W ﬂ‘f»"

-10-
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”
" Hooker disposed of
- 21,800 tons of chemicals
' _ Estimated
Type of wasto tonnage
Miscellaneous acid . 400
. : *  chiorides:
& - ‘ Thionyl chioride 500
' ' Miscellaneous chiorinations 1,000
" Dodecyi mercaptans(DOM) 2,400
Trichiorophenol (TCP) 200
Benzoyl chioride 800
Maetal chiorides. 400
Liguid disulfides (LDS/ MCT) 700
Hexachiorocyciohexane
{BHC, Lindane) 6.900
; Chiorobenzenes 2,000
! Benzy! chiorides: 2,400
% "Sulfides , 2,100
! ‘Miscellaneous 10%-of above 2,000
; B TOTAL 21,800

Table 1 - Chemicals Dzsposed by Hooker in Love

Canal Landfill

(Ref. Chemical Engireering News, August .

11, 1980, paze 26)
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14

- and continuslly. - . i
: v ' Carban-adsorber H
Compounds. _ Influent {ug/L) Effluent (ug/L)
-Hexachloro-1 3-butadiene’ - s w8 - <20 i
1,2,4-trichlorobenzene. o L - <20 '
Hexachiorobenzene : 32 . T <20 :
x-penzene hexachloride v 184 . < 0.01
~ g-benzene hexachloride ' 548 < 001
7-benzsna-heud'uoridc~ 392 012 . ;
Heptachior {1,4,5,6.7.8, . o : .
Sa-heprachiorodicyclopentadiens) R 7 < TS . < oot .|
Phenol e : 30 . . eot H
2.4-dichiorophenol . T .10 . < 5 ‘!
Mathyiene chioride . . 180. - <10l |
1,1-dichioroethyiene. ) . 8 <10 4
_ Chioroform , o L 840" .. <10102)
- Carbon tetrachloride: T 23 oo <10(0.4)
_ Trichloroethylene -~ Sl T e 0 Y <10(0.1) 3
Dibromochloromethene: - . 12T .. <10 K
1,1,.2.2:tetrachlorcethylene | - 210 <10(04)
‘Chiorobenzeéne: 1200 : 10(02)
Total antimony - T ‘ 2 - 4* :
Total arsenic . - . 130 38 ;
“Total cadmium . 1 . 3
Total chromium - 270 24
~ Total copper 540 < 1
Totak lead ‘ C 29 <1
Total nickel ) ) i 240 . 2
Total selenium g T2
Total silver : ' : 1 <1
Total zine ' . 480 2

‘ .:P'rimit.y‘ ﬁolluiams. in Love Canal leachate o Tabile It
- ' . N - .

Analysis® of composite samples coliscted from the onsite treatment facility
{southern sector) reveaied the foilowing 77 compounds on EPA's list of 128 prierity )
pollutants. influent was anslyzed aftér sedimentation and sand filtration. Note, how-
ever, that- the mix: does not typify jeachate composition, which changes rancomly -

*Partarmed by Recra Ressarch Inc. (Tonawanda, N.Y.)

T Atter the Recrs anslysis, Calgon wested for phenot, and found that the phenol content
of the raw . leschate was 4.7 mg/L. Afrer fuil carbon trestmaent, effluent content was.
<50 ug/l, beiow the EPA datectabie limnit. ) .

$#Calgon says it cannot expiain the riss in sntmony, and suggests that the resuls mv
btwithi’n e limits of analytical accuracy.

Caigon Corp. emphasizes that the sctivated-carbon sdsorption systarmn is intended to
conirel anty dissoived organics, not metais..

Table 2 - Priority Pollutants in Love Canal Leachate,
March 12, 1979 : :
(Ref. Chemical Engineering, October 22, 1979,
page 91)
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Wilﬂgil field

Canai-bouncary : - e Mannoies

Barnier drans, laterals: ) . @ ‘Netwails (with mannoig!
Sarcamins ‘ ' ®  Lynmeters :
Gravity main = Saraile!s west darner arain 3 1szring of nomes
8-fr-gh cvaone fance 3 2noc ring ot nomes

Figure 4 — Love Canal Leachate Containment &
Collection System -
'(Ref. Chemical Engineering, October 22,
1979, page 86) '
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Transverse view {looking north)

;,C!av cap,.3 ft thick { permesbility: 10=7cm/s)

——Groung level

D 1825t
——40-55 R
8.0 ft
—120t
—Bok
—3BOR
[ Finat grading IR Harc ciev L .-.

. :: Clav. ca0 . Transition clay | (permesbility: 10~ 1o 109 cmis) _ : o

; [ seom : o  Soft clay ' : :

: k: S (permeagility: 3 10-% cm/a) B Glocini til : -

: ] smveans  (oermeaditicy: 3107 cmAl (] uimestone bearock. o , _ Source: CI remeren

._ Figure 5 - Cross-sectional View of Love Canal

: ' (Ref. Chemi;al'Engineering, October 22,

_1 1979,. page 87)
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1.0 Introduction | S | -

0ld Love Canal is a 16 acre land field site owned by the city of

Niagara Falls and a private ind’iv-i-dual.- The land £1ill is bordered by

“gingle family residences and a playground and school are also located on

this land £i11. The canal was designed to provide a waterway around
Niagara Falls. However, it was used as a disposal area for the Hooker.
Chemical and Plastics Company (a variety of drummed chemital wastes,
including chemical residues, process sludges, fly ash, ete.) and ahe
city of Niaga:a' falls (municipal solid waste). Recox;'ds of ﬁhe coaten:s,
locations and quantities of materials dumped were not available at the
tine this program was executed.

Beginning in about November of 1976, New York state and the city

- began taking samples in the area in response to citizens complaints.

The program identified the ptesmca» of PCBs and hexachloroéyc;lopentadiene.
in the sumps of several homes. I‘n.early' 1978 monitoring éas :anreased'
and a multimedia sampling program was initiated. A survey of the atmos-
phere in sever'al of aha; basements of homes indicated the pfesence ‘of'
several organid compounds including benzene.

This contract was undertaken with .:ha intention to sample ambient
air at the site to determine if a health hazard might exist.
2.0 Experimental Methods | |
2.1 Ambient Air Sampling

| The sampling strategy which was adopted included sampling at 1

upwind and several downwind sanpiing locations, concurrently. This was

to be repeated during a second time period aﬁ a new set of locations.

The sampling method employed is described in Appendix A. The collection

nethod involved using battery operated personnel sampling systems which




~

'we:e portable and independent of any power supply allowing the selection:

of optimum sampl;ng sites near homes on the 01d Love Canal. Table 1

p:esents the samplzng ptotocol for thxs area. Table 2 presents the

‘meteorology for the tworday perzod of samplxng. Figure 1 depicts the:

sagpling loeations-throughout‘the 014 Love Canal at the upwind and
downwind locations respectively for the entire sampling period.
2.2 Analysis Hethods |

The. samples collected on Tenax GC cartrxdges were analyzed using
thermal desorptzon and glass. capillary, gas chromatography/mass spectro=
net;y/compnter techniques. These procedures are<desc:1bed also in
Appendiva; .Prior to the analysis of samples, perfluorotoluene and

perfluorobenzene were added as standards to each sampling cartridge in

order that quantification could_he.achieved of the individual organics. .

- Quantitatiﬁe esalyses"of the:samples for the.follbwing compouﬁds
vere couduetedm | - | |
a. Benzene.
" b: Chloroform
c;. Carbon tetrachloride
d; "Trichlore;hjlene
e. 1,3-Hexachlorbutadiene
£. Other halogenated hydrocarbons which were identified in
household.basements ln'February of 1978. |
2.3 Quality Control and Assurance
For quality control purposes, several cartridges which were trans=

ported and stored in a similar manmer to the samples which were taken in

the field. These blanks were employed to determine the background con-=

tribution and possible contamination from the preparation, transportation,

and storage of the Tenax GC.
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Table 1. AMBIENT AIR MONITORING PROTOCOL FOR “OLD LOVE" CANAL AREA OF |
NIAGARA FALLS, NY
Location(Address) Date Time Period of Volume Alr Cﬁllected
o ‘ Monitoring L)
1. (703 97¢h s£.) 216178 1028-1747° 22
2. (703 97th St.) 7/6,1/18 1759-0810" 42
3. (783 97¢h st - 7/6,7/78 2113-0838 34
4. (791 97¢h se.) 7/6/18 + 0927-1515 17
5. (915 97th st,) 7/6,1/78 1550-0857 51
6. (746 99th St.) 7/6/18 0857-1720 25
7. (502 99th St.) 7/6/78 1102-1737 17 ¥
8. (476 99th se.)® 7/6/18 1045-1637 18
9. (474 99th st.)’ 7/6,7/78. 1700-0927 49
10. (99th St. Elementary School) 7/11/78 0910-1510 22
li. (93rd St. Elementary School) 7/12,13/78 0840—1310

aSampler was placed in nearby yard, a cormer lot and upwind of the "canal".

;yﬂouseq‘which were previously included in the Febrhary'1978 basement air monitoring.

cl.ocation of_RﬁI weather station. -
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Table 2. METEOROLOGY FOR JULY 6 AND 7, 1978 IN THE OLD LOVE CANAL AREA,

NIAGARA FALLS, NY

Wind Speedlnireccignb

S

Date Time Temp (C*) Wind SpeedlDirectiona
- " (k/Hr) (Kn/Hr)

7/6/18 1000 25 3 /s 13 W
1200 28 '3 /8 17 W
1400 29 3 /s 20 SSW .
1600 29 2/ ssW 24 - sW
1800 29 | @' [ ssw 24 sW
2000 27 <2 | 8sW 18 sw':
2200 23 calm 15 s |
2400 22 calm 13 W | '

/1178 0200 20 calm 13  ssW
0400 20 calm 9 SSW
0600 lé '-cqlm 13 ‘ SSW
0800 23 calm '14 . SSW
1000 27 2 /s 20 SSW

®MRI weather station, 6' above ground level.

b
Niagara Falls, NY Weather Station.
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Figure 1.

Map of "Old Love Canal®” area of Niagara Falls, NY - .
Sampling locations for ambient air cutside of homes.
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A chain pf custo&y recqrd was»maintaingd from the—time»thatAthc
sampling cartridges vere prepared to the time the data was returned to
the Principal Iﬁvestigatot for inc_lusién. into the final report. As. t.he
chain of custody chéngeé hands from one jnpvestigator to apnother for each
step of the procednre,-signatureg ﬁezg requiredntovdocument this transfer.
A copy-of-a,typical.chain of custody for a éample is given in Appendix~3;
3.0 Results and Discﬁésion‘ .

On.Juli.f and 7 of 1978, RII personnel took ambient air samples on
#nd pear thé 0l1d Love Canal area. This sampling trip was also coordinated
with another_ptogram-which was jnterested in the humaa body burden for
halogenated hydrocarbons (which were idenzifieﬂfin the household air
basement in February of 1978).

The sampling p:otocol.require& RTI to take concurrent upwind dowvnwind

samples of .8 to 12 hour duration. . Samples at each location. were taken

in duplicate. ‘During the sampling, winds were prinarily-ou; of the
south-southwest at approxinately 3 kilometers per hour during July 6_and
was calm on July 7.

The estimated levels of halogenated compounds in ambient air
outside thg:hpmes of 01d Love'Cahal and Niagara, New York are gives in
T$b1e~3. The'hplogenatedAcompounds which wvere selected in addition to
those"requi:ed by the scope of work for this contract were substances
which vere identified iq.previous air samples taken from the basements
of home§ £ron<this.site;‘ In many cases, each of the compounds which had
been identified and detectéd in samples from the sampling conducted

during February of 1978 were also detected in July.
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Table 3. ESTIMATED LEVEL

§ OF WALOGENATED coMPOUNDS IN AHBIENTI AR OUTSIDE HOMES OF

woLD LOVE CANAL", NIAGARA, n?

Compound Locat ion
A 2 3 & 5 6 8 9 10 9ua® 9w
Chloroforn 15,846 105,461 70,308 30,201 1,383 51,692 1,050 19,692 $3,92) 51,350 ‘1;100 .
Carbon tetrachloride 2,000 3,692 2,923 1,613 . 2,20 1,000 1,000 1h: - : 5 4
1,1-dichloroethane - - - - e - - £ - - -
l.l—“chloroath&uo - - - - T - l!Qd ) - - -
l.l,l-ttichlorootlu_no 2,111 5,444 2,222 1,778 4,222 1,444 2,667 3,667 - 840 73
frichloroethylens - - - - 283 - - 63k - - £
Tetrachlorosthylene £1) 14 o 738 ib.-m ' 647 400 750 2,1 322 320 3‘9
Chlorobenzens ' - 19 - T T t - - R ]
pichlosobenseng (2 isowers) - 190 06 T 353 T 330 446 - - T .
l.l-dlchlorop:bpmo - - R ‘ - T T - - - -
Chlorotoiboqo (2 tsomers) T T 1,238 647 T - 2,750 3 T - -
Chlorobensaldehyde isomer - - - e - - - - - - -
pichlorotolusns (3 feomers) T - - 648 T ] 500 L § ] - -
chlomupthllong isonsy T - - T - - T T T - -
Bromotoluens isomer - - - - - - - - T - -
chl\loubgauldehydo feower - T - - T - - - - -
Tt;lchlogobuiuu (3 teomers) - T - 4 T T - T T - -
1,2-Dibromoethane - T - - T b 4 - - - -
frichlorotolusne (5 isomers) T T T T T T T T T - -
Tetrachlorotoluene feomer - ] T - - T - - - - -
Bromochlorotolusns 1somer - - - - - T - - - - -
chlotouuodtcbloroll_uprldo leomer - - - - - - - - - - -
(CONTIWUED) '
Y PRI Y ) , 3 i i R g . - 3 s
~|'ul:".‘-;"“'ut.l< . ’ L egves s CEECE L 1,06y AU - "t‘: . T - .
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